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TELEVISION SIGNAL PROCESSOR THAT IS 
OPERABLE TO GENERATE A TELEVISION 
SIGNAL FROM BROADCAST WAVES WITH 

A PLURALITY OF DIFFERENT BROADCAST 
STANDARDS 

TECHNICAL FIELD 
The present invention relates to television signal 



timing at this time is defined on the basis of a read timing 
signal for the work RAM 102 inputted from the CPU 104 
through the CPUI/F 103 and the RAMI/F 105, and a vertical 
pulse and a horizontal pulse generated by the horizontal/ 
vertical synchronous pulse generating part 108. The video 
data read from the work RAM 102 is temporarily stored in 
the video data line buffer 109. The OSD data reading part 

— ,«.v,^ ax^uai reads the OSD data from the work RAM 102 in a 

processors, and more specificaUy to a television signal manner similar to the above. The read OSD data is tempo- 
processor processmg a received broadcast wave and gener- ^0 warily stored in the OSD data line buffer 110 
atmg a television signal. The combining part A 111 combines the video data 
BACKGROUND ART inputted from the video data line buffer 109 and the OSD 
, ^ inputted from the OSD data line buffer 110. Additional 
in recent years, due to digitalization of television information (here assumed to be CGMS) separated from the 
broadcasting, vanous needs or services which have been broadcast wave inputted from the CPU 104 through the 
beyond imagmation in general broadcasting are beginning to CPUI/F 103 is temporarily stored in the CGMS data buffer 
emerge. As to a channel which only broadcasts movie H^. The CGMS timing generating part U2 generates a 
programs, for example, a technology of copy guard is synthetic timing signal on the basis of the horizontal syn- 
miportant to protect a copyright so as not to allow an chronous pulse and the vertical synchronous pulse generated 
unlimited copy on the receiver. Recently, therefore, it was by the horizontal/vertical synchronous pulse generating part 
proposed to multiplex information such as conv trnarH into 108. In the comhinina nart 114 th*. nrL\Ac : .L. 
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proposed to multiplex information such as copy guard into 
a digital broadcast wave as additional information and to 
carry the copy guard in the wave so as to allow the receiver 
to utaize the same. Such additional information is classified 
accordmg to a standard such as CGMS (IEC1880) and WSS 
(ETS300, 294). As to methods how to utilize the additional 
mformation, various methods are now under consideration. 

The digital broadcast wave is inputted to the receiver in 
the form of a bit stream. Therefore, when the receiver is 
going to utilize the aforementioned additional information, 
the receiver first recognizes the additional information mul' 
tiplexed into the digital broadcast wave, and separates the 
same. Thereafter the receiver generates an analog video 
signal from the digital broadcast wave, and then inserts the 
separated additional information into a retrace interval of the 
analog video signal to output. By performing such 
processmg, it becomes possible to utHize the additional 
mformation in various types of peripheral equipment (for 
example, a video tape recorder) on the receiver. The afore- 
mentioned series of signal processing can be executed by a 
television signal processor illustrated below. 

FIG. 8 shows a block diagram which is an exemplary 
conventional television signal processor 100. The television 
signal processor shown in FIG. 8 is formed by a decoding 
part 101, a CPU interface (hereinafter, referred to as CPUI/ 
F) 103, a RAM interface (hereinafter, referred to as RAMI/ 
F) 105, video data reading part 106, OSD data reading part 

107, a horizontal/vertical synchronous pulse generating part 

108, a video data line buffer 109, an OSD data line buffer 
xxu, cumoimng part A Hi, a CGMS timing generating part " ' 
112, a CGMS data buffer 113 and a combining part B 114. 

The decoding part 101 generates video data by processing 
— — — oiivam, auu lucu uuipuis me samc to a 
work RAM 102 through the RAMl/F 105. The work l^AM 55 
102 stores the video data. Referring to FIG. 8, a CPU 104 
shown outside the conventional television signal processor 
generates OSD data. Herein, OSD (On Screen Display) 
stands for a channel, a receiving mode, a volume, characters 
of text broadcasting and the like displayed on a currenUy 
operatmg television screen, ^fhe OSD is generated on the 
basis of the OSD data generated by the CPU 104 The OSD 
data generated by the CPU 104 is inputted to the work RAM 
102 through the CPUl^ 103 and the RAMI/F 105. The work 
RAM 102 stores the inputted OSD data. 

The video data reading part 106 reads the video data 
stored in the work RAM 102 at prescribed timing. Tlie read 
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108. In the combining part 114, the CGMS data is synchro- 
nized with the synthetic liming signal generated by the 
CGMS timing generating part 112, and is combined with the 
Video data with which the OSD data was combined. 

As described above, for the conventional television signal 
processor, the second combining part 114 further combining 
the additional information such as copy guard (here CGMS) 
into the video data with which the OSD data has been 
combined was required in addition to the first combining 
part lU combining the OSD data to the video data. This 
results in a complicated structure and a higher cost. 

Further, tiie conventional television signal processor has 
been aimed at receiving only a digital broadcast wave of a 
predetermined standard. Therefore, the synthetic timing for 
the video data, the OSD data and the additional information 
IS fixedly set. ConsequenUy, if the standard of the received 
digital broadcast wave is different from the previously 
planned standard, the conventional television signal proces- 
sor cannot recognize such change, and accordingly cannot 
combine the video data, the OSD data and the additional 
information at proper timing 

Therefore, an object of the present invention is to provide 
a television signal processor which can, even if the standard 
of a received broadcast wave changes, flexibly cope with 
such change with a simpler strucUxre and a lower cost. 

SUMMARY OF THE INVENTION 

The present invention has, in order to attain the afore- 
mentioned object, the followina fe.nuirf-.^ 

A first aspect of the present invention is directed to a 
television signal processor processing a received broadcast 
wave and generating a television signal. The processor 
conipriScs: 

a storage part for storing video data and additional infor- 
mation separated from the received broadcast wave and 
OSD data generated on a receiver; 

a reading part for respectively reading the video data, the 
additional information and the OSD data from the 
storage part; 

a standard detecting part for detecting a standard of the 
received broadcast wave; 

a timing controlling part for respectively controlling the 
timing of the reading part for reading the video data, the 
OSD data and tiie additional information from the 
storage part in correspondence to the standard detected 
by the standard detecting part; and 
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a combining part for combining the video data, the OSD 
data and the additional information read by the reading 
part to output the combined data as a television signal. 
As described above, in the first aspect, the standard of the 
received broadcast wave is delected so as to respectively 
control timing for reading the video data, the OSD data and 
the additional information from the storage part in corre- 
spondence thereto, whereby, even if the standard of the 
received broadcast wave changes, the video data, the OSD 
data and the additional information can be combined regu- 
larly at proper timing in correspondence to such change. 

Conventionally, two steps of synthetic processing are 
included, first combining video data and OSD data in an 
effective display area and thereafter combining additional 
information in the retrace interval. In the first aspect, on the 
other hand, the video data, the OSD data, and the additional 
information are respectively read from a single storage part 
at prescribed timing and then combined without differenti- 
ating between the effective display area and the retrace area, 
whereby synthetic processing of the video data, the OSD 
data, and the additional information in a single combining 
part can be achieved. 

A second aspect of the present invention, which is an 
aspect dependent on the first aspect, is characterized in that 
the broadcast wave is a digital broadcast wave. 

A third aspect of the present invention, which is an aspect 
dependent on the first aspect, is characterized in that the 
timing control part includes: 

a memory part for storing timing information for defining 
the read timing of the reading part according to stan- 
dard of the broadcast wave; and 
a reference part for referring to the memory part for 
timing information corresponding to the standard 
detected by the standard detecting part, and supply the 
same to the reading part, 
the reading part respectively reads the video data, the 
additional information, and the OSD data from the 
storage part at timing corresponding to the timing 
information supplied form the reference part. 
As described above, according to the third aspect, read 
timing for the video data, OSD data, and additional infor- 
mation is supplied on the basis of the standard of the 
broadcast wave which was previously stored. Even if the 
read timing is changed due to a change of the standard of the 
broadcast wave, each reading part can read the video data, 
the OSD data, and the additional information at liming 
corresponding to the standard detected by the standard 
detecting part. 
A fourth aspect of the present invention, which is an 
aspect dependent on the third aspect, is characleri^eH in 
tnat the memory part includes: 
a first table memory stored timing information for defin- 
ing read timing for video data and OSD data according 
to standard of the biOaucasL wave; and 
a second table memory stored timing information for 
defining read timing for additional information accord- 
ing to standard of broadcast wave and information in 
the additional information, 
the reference part refers to the first table memory thereby 
providing the reading part with the timing information 
for defining the read timing for the video data and the 
OSD data, and refers to the second table memory 
thereby providing the reading part with the timing 
information for defining the read timing for the addi- 
tional information. 
As described above, according to the fourth aspect, the 
read timing for the additional information can be controlled 
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in correspondence to not only a change of the standard of the 
broadcast wave but a change of information in the additional 
information. 

A fifth aspect of the present invention, which is an aspect 
5 dependent on the first aspect, is characterized in that the 
television signal processor further comprises a level 
converting part for converting an output level of the 
additional information read by the reading part, and 

the combining part combines the additional information 
whose output level is converted by the level converting 
part into the video data and the OSD data read by the 
reading part. 

As described above, according to the fifth aspect, the 
output level of the read additional information can be 
converted into a preferable prescribed output level. 

A sixth aspect of the present invention, which is an aspect 
dependent on the fifth aspect, is characterized in that 
the level converting part converts the output level of the 
additional information into a level determined accord- 
ing to the standard detected by the standard detecting 
part. 

As described above, according to the sixth aspect, the 
output level of the read additional information can be 
converted into a prescribed output level subjecting to the 
standard of the broadcast wave. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a block diagram which is the structure of a 
30 set top box comprising a television signal processor accord- 
ing to an embodiment of the present invention as a video 
decoder. 

FIG. 2 shows a block diagram which is the structure of a 
television signal processor according to a first embodiment 
of the present invention. 

FIG. 3 is a flowchart showing an operation related to 
target value notice for reading video data Sv, OSD data So, 
and additional information Ss performed by an additional 
information recognizing part 203 of FIG. 2. 

FIG. 4 shows synthetic positions of additional informa- 
tion with respect to a vertical synchronous pulse in the case 
where the video standard is 4801. 

FIG. 5 shows a synthetic position of additional informa- 
45 tion with respect to a vertical synchronous pulse in the case 
where the video standard is 480P. 

FIG. 6 shows a synthetic position of additional informa- 
tion CGMS and additional information WSS with respect to 
a horizontal synchronous pulse. 

MO. 7 shows a block diagram which is the structure of a 
television signal processor according to a second embodi- 
ment of the present invention. 

FIG. S sIjOws a block diagram which is the structure of a 
conventional television signal processor. 

DETAILED DESCRIFHON OF THE 
INVENTION 

FIG. 1 shows a block diagram which is an example of a 
60 set top box comprising a television signal processor accord- 
ing to an embodiment of the present invention. Referring to 
FIG. 1, an antenna 1 receives digital broadcast waves. A 
frequency selection part 2 selects any broadcast wave of a 
specific frequency from the broadcast waves received in the 
65 antenna 1, and outputs the same to a demodulating part 3. 
The demodulating part 3 demodulates the broadcast wave 
selected by the frequency selection part 2, and outputs the 
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additional inforS,adon. and otoer rypes TnforJation aTe t, '^hT^^'^T;"*' P-^e generating part 

multiplexed in a time-divisional manner The^Cfl n,!?.? ''^^'''"8 P"' 205 includes a horizontal 

ted by the demodulatinlMrt 3 is I^Zfll T""' *e horizontal synchronous puke, a verd 

In the^ranspon stllaShe "a^5o? iS^erT^'S ' "cLZ^r r""^"^ "^1^"'^'='" ^^-h-no- P-^-- and a 

separates the video stream, the audio sinwrn A^^dS '=°'°P"*'°^ compating the count values of these horizontal 

information and other types of Mola ton ^^^^^^ T T'^^"' """"" ^^"^ "fo^nientioned target 

tiplexed in a time-div^on in "Ceaftt the if'' 7^? ^"'"^ °^ *^ 

stream is outputted to a video decoder 200 fa television T, ? counter coincide with the target value, the video 

Mgnal processor 200 corresponding to a fct embodiment of '° i^Zt^i^^lOlTe-. 'n^nl ""^^ ^IT'"^ 

the present mvention), the audio stream is outiDutted to an ^ ^ork RAM 202. Ihe OSD data readmg part 206 also 

audio decoder 8 and the additional inFor^atton Ss is out ' ^TT^ T"'"' ' ^ 

putted .0 a CPU 7 respectively. Copy geneTatrcon. ml and ^Z^S^'^lS'.t f 'T'T"' TJ'"' 

copy guard are performed on the basis of the aHrfitinn,i I ^^^""'e data So stored m the work RAM 202 

information (CGMS, WSS or the tikerFurth^r thf CP^^^^^ °^ 'l'^ ^^'^^^l 

generates OSD (On Screen Display) data So ind ouSuts '^T'^' """^i"' 

this OSD data So and the above aVt^onal inforation 5 .he '^hhv T^'f' P^""'"''' " ^"'"^ f^""" 

a video decoder through a data bus U. Her^ OSD (On Sol h ? "^T"!.'"' '^""'''^'^ "^'=''^^8 P^^' 

Screen Display) stands for a channel, a receiving mode a ,h\ synchronous pulses from 

vohtme. characters of text broadcasting aTdTlI dis! ^ ^'^^'^'.^y'-'^bronous pulse generating part 

played on a currently operating television screen. He OSD mdudl^ a ho^ ^^^1 ^formation reading part 207 also 

IS generated on the basis of the OSD data So seneraterf ""Eludes a horaontal counter, a verUcal counter, and a 

the CPU 7. Elements 5 and 6 repreLfa work'Sfnd^ Zf" H- ""'^ '^^'«°8 P^" ^05. and 

main storage part, respectively. A work RAM 202 i.. ^'^i^ J^drng the addUional information Ss stored in the 

described later along with the television signaTirorss,^ ^ RAM 202 when count values of the horizonul counter 

200. ^ processor and the vertical counter coincide with the target value. 

HG. 2 shows a block diagram which is the structui* of the ^ r*'*' "'^ ""'P""**) ''V additional infor- 

television signal processor according tofhe fiiS™mSent Z '^^"^■''^"'g P^^ 203 is previously determined 

of the present invention, corresponding to thTvideo de™de RHM ^'^''^'^d broadcast wave, and stored in the 

200 in FIG. 1. Referring to FIG 2 the televSon skS hhv , ^'^'''^'^^ ^hen the 

processor200ofthisembLiment comprise Tdecod"n^^^^^^^^^ h '°f°™,^tion recognizing part 203 recognizes the 

201. an additional information recogni^Lg parr2M a ROM jZ T information recognizing part 
212 it, the additional information re^i^i paA 2^?^ ^^fT i° ^ ^ '° ^'^^^ ^ 'arget value' of 
RAM interface 204, a video data reading partly an ^D rlT t to the broadcast wave. When the 
data reading part 206, an additional iofomafen reaC part , 1[ horizontal counter and 

207, a horizontal^ertical synchronous pX genS Z\ h ' «"°«de with the target value, the video data 

208, a combining part 209' an addi^bSormato svn ''h f c ^"^'l" '"'^"S P'^ 206 read the 
thetic position deriding pa^t 210. a^a ROM 2U i„ Ih^ Tht" . 1 p^x^- ^° ^""^ ^^M 2«2 

additional information synthetic position dedig part 2^ « US ^ '° "^^^^ 

The transport decoder 4 outputs the video stream to the w • 

decoding part 201, The decoding part 201 decodes the l*'™'^'"^*. '=°'"''j?'ng 

inputted video stream and generated video data Sv Th! . '^'^ """^ '^'^ data So which are 

decoding part 201 stores the 'generated video da'a Sv in^ Tn^^^ ^ "r""^" "^^ .^^'^ ^11 hierarchically 

work RAM 202 through the RAM interfac^ 2M ^Hie work f fv. mformatton (a target value) for defining read timing 

RAM 202 accepts and storesT^«^eo dau Jv' Se S , f ''''"'°°al mformation Ss to be combined at a retrace 

tional information recognizing part 203 accepts the addi- Sd hv .he^lT > ' f"^""^ °^ ' ^'Snal 

tional information Ss and the OSD data inputted frorn 2 A^t f ^.u ?■ information recognizing part 203. 

data bus 11, and stores the additional infon^arion Ss and Z syntheUc position of the additional information Ss at 

OSD data So in the work RAM 2of Zt.h Se r am •° «'»««<'°'«°'^ therein « 

uiiciidcc rurtner, me additional information recnam'y ' ^ ~\Z 7.-^^ -^^.u^vaoi wave, n largei vame lor 

ing pan 203 accept broadcasrwaveTSS Sb T, "T'T^ information Ss cannot be uniquely 

included in the video stream outputted by r trllort tl'l^lZ^X^ P^^^^^^ by the 

decoder 4. * -«**«iv/iiai iuiOiuiation recognizing part 203 which rccog- 

When the user ch!^nae^ ^ nh.^r.^^ p u ^ ^® standard of the broadcast 'wave. Thus, the ROM 

station thfLi^^^^^^^^ of SdeolaL Sv toSD^ " of^rh"'^ ' "'""^"^ cortespondiog to tie sUndarf 

infonnation So, Ld the additional infrnnati^fs In be to', T'"" ^^''V'"^ " ^"''"'"^^ «'°™g the 

changed. Even if the channel is iwt chS th^ br™dl« T f ^^espondrng to the content of the additional 

ing station may changeTe muWnlexS^^m^nt^t^^ mformat.on Ss in the standard of this broadcast wave. TT^e 

da!a Sv and th'e adSSf iSSS Is m i^a^^: «, tolloM m Tf!: ''^"'^^ 

wave infonnation Sb is information for the u.Jr to r^^^l . , °^ '"Set value. When the 

the standard of the broS waS S t^ """""" ""'^'"'^ *e vertical 

station which he/she cu^n^wrtetes and tt^^ to ?nd f "^T' "^T"^' '^^S^' '"^ditional infor- 

change of the multiplexed statelf^f^ddhln^^^^^^ ? mauon reading part 207 reads the additional information Ss 

Ss to be multiS mfomiation from the work RAM 202 through the RAM interface 204. 

TTie video data reading part 205 is DmviHpH wi.h , " "^^^ changes a channel which he/she watches 
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dard of the broadcast wave with the time ynnt- Wh^r. tu^ • • 

standard of ,he broadcast wa^ ch iheTse7v"f "Z^.f"" Td^' ^'"'^ °f 

the video data Sv, the taiget value ofthe OSD data So and broadcast wave (Step S6). 

the target value of the additional information Ss must be ^ additional information recognizing part 203 com- 

changed. The additional information recognizing part 203 c ^"^^ ^^^^^^^ 212. The ROM 212 stores a plurality 

can recognize a change of the standard of the broadcast wave ^^^^^^ reported by the addiUonal infor- 

sinoe the broadcast wave information Sb is inputted thereto. recognizing part 203 to the reading part so that the 

In the ROM 212, further, a plurality of information corre- ^adrng part reads data from the work RAM 202 When 

spending to a plurality of standards of broadcast waves is ^cognizing the standard of the broadcast wave, the addi- 

stored as described above. When recognizing a change of the information recognizing part 203 refere to the ROM 

standard of the broadcast wave from the broadcast wave ^a^Set value corresponding to the sUn- 

mformation Sb, the additional information recognizing part ^^""^ broadcast wave (Step 87). The selected tarcet 

203 refers to the ROM 212 and newly selects a target value ""^^^^ ^ reported to the video data reading part 205 and the 

after the change of the broadcast wave. The video data ^^^^ ^^^^^^8 P^rt 206 (Step S8). Then, whether or not 

reading part 205 and the OSD data reading part 206 start additional information Ss was inputted is determined 

D ^t^f^n-i additional information Ss stored in the work (^*^P W*^^^ ^^e additional information Ss is inputted 

KAM 202 when the count values of the horizontal counter additional information recognizing part 203 notifies the 

and the vertical counter coincide with the target values. As additional information synthetic position deciding part 211 

tor reading of the additional information Ss, the standard of standard of the broadcast wave (Step SIO) If the 

the changed broadcast wave notified from the additional additional information Ss is not inputted, the operation is 

mformation recognizing part 203 is recognized, the ROM termmated. 

"^^^^''^I^ ^^''''^ * ""^^ ^^"^^^ for reading With reference to FIG. 4, FIG. 5 and FIG 6 the limine of 

JuVutTtf thf r ' '^^^^ "^^^^ 'l''''^^'' P"^^^^^^ «f embodiment for start- 
men th. V . 1 information reading part 207. "ig the combination of the additional information at a retrace 
wnen the count values of the horizontal counter and the mterval of video information is described Here two video 
vertical counter comcide with the target value, the additional standards for transmitting the additional informadon ie 
mformation readmg part 207 starts reading the additional 4801 (hereinafter referred to as video standard 4«0n and 
mformauon Ss stored in the work RAM 202. hereafter the 480P whose horizontal frequency is twi^ Zt of^ vi£ 
combining part 209 combines the OSD data So and the standard 4801 (hereinafter refeLd to as v'deo sUnSd 
additional information Ss with the video data Sv on the 480P) are described. 

X^^l'i^^^^^ . ' - -^-^ P-^i-s the additional informa- 

iiig lo me cnanged standard. In this manner, the television tion is combined with respect to the vPrf,V«l «vn^h.^« 

rad7asti™r °^ '"^ 35 fho^«verticalsyncbn.nousp„lse.ReferringtoFIG.4,,wo 

A„ , / , " total drawn on upper portions of effective disolav 

PIG. 3 is a flowchart showing an^ln related to " ^l^^PTl^lSS^^^ 

Urget value selection performed by the additional informa- pulse when the video standLd is 480P A SomSram 

ton recognmng par, 203 for reading the video data Sv, the shown on the left par, of thVeLrior of toSa" 

Sl^zln HG 2 °^ ^f--;- from work shows ,he ver,icalVhronous pu^A^LH a^" 
w»v/cT? H ^ ;• ' J operation rela,ed ,o broadcas, 45 "PP" portion of an effeCive display area shows ,he svn 

wave s,andard notice perfonned with respect to the addi- thetic position of the additional infon^ation The msiln 

tional information synthetic position deciding part 210 when where the Une is drawn is the aS-^ reZm L^ailirrr 

the^addittonal information is multiplexed into the broadcas, of the vertical synchronous puke ^ ^ 

TL, the additional informMinn n<=n c„ ... „ ™ "^^^^ "^^'^'"^^ information 

aTditio"nlH„t"T '"P""^^ " '--i-Fo^-tion'WsSmThir^^^^ 

,ion"sb"rs,rr,' S2r^'"""',K ' ""'^^ * '"^"«'°' with respe Jto a time axis"t "teT 

lion Jjb (S,ep S2). Then, the additional information recos- S5 and hence broken lines in th- fim.r. t-Z 

nizing part 203 outputs the additional information Ss and the corresponds for conven^nce T^^L^ uLT' 

20?rS,:;S3V°TlJ'adT- Tf'"" ^""^ ^ ^y'^^^^^^Po^ZTtT^^^^^^ 

Z04 (Step S3). TTie addiUonal mformaUon recognizing part information CGMS and the additional information WSS U 

203 recognizes a standard of the broadcas, wave on tfie basis based on ,-0, where a trailkr^oe o/?h? h^^ 

of he broadest wave informa,ion Sb (S,ep S4). 11,. addi- « synchronous pulsel" iL "d Forti additSnal 

Tn ■"^°™^"°" f^cognizmg part 203 can also recognize a tion CGMS. synthetic operation i^ started Srt-11 2 

change of the standard of the broadcast wave through the For the additional information WSS svnih^^^ r 

mputted broadcast wave information Sb. In Step S5, whether sUrted from ,!l 1 0 ' ^ ' "P"'""" 

or no, the broadcas, wave swndard has changed is deter- Further FIG A «hJ„. 1 , 

mined. If ,he broadcast wave standard has chanoeH Z « Ji-!- ^' ■ i • ^ ^^^^ ""'"Se for each of the 

operation returns .0 the step sT If fhe broad^t ;at SloTw^'^^T"'"" ''''^^ °^ 

standard has not changed. Oie'additional info "3"^= re^^^ rc^^ine to a^^darf"? r "t'l ""'"f ^' 

uu icwjg accoramg to a standard. In the case of the video standard 



